A and B, 3-(r-hydroxy-3'-methylbutyl)-and 3-(r-acetoxy-3'-methylbutyl)-l lhydroxy-4-methoxy-9-methyl-5//,7/f-dibenzo [c,/] respectively. A new strain, specified B 5, selected from the above mentioned parental strain formed dehydroaltenusin only4). This compoundin addition to other polyketide metabolites was isolated from the mycelium of T. flavus (ATCC52201) grown on a malt extract medium5). Two new minor metabolites designated vermixocins A (1) and B (2) were found in the mycelium of P. vermiculatum cultivated under conditions optimized for vermiculin production. The structure elucidation of compounds1 and 2 is the subject of this report.
Penicillium vermiculatum Dang. CCMF-276 {Talaromycesflavus yds.flavus (Klocker) Stolk et Samson (ATCC2601 5)) produces two major metabolites depending on the carbon source: The macrolide dilactone vermiculine1'2* and the phthalidopyranone vermistatin3) are biosynthesized on sucrose and glucose, respectively. A new strain, specified B 5, selected from the above mentioned parental strain formed dehydroaltenusin only4). This compoundin addition to other polyketide metabolites was isolated from the mycelium of T. flavus (ATCC52201) grown on a malt extract medium5). Two new minor metabolites designated vermixocins A (1) and B (2) were found in the mycelium of P. vermiculatum cultivated under conditions optimized for vermiculin production. The structure elucidation of compounds1 and 2 is the subject of this report.
Results and Discussion
According to the positions and intensities of UVabsorption bands (Table 1) , the chromophore of compound1 is a substituted benzene ring; one of the substituents is a phenolic hydroxyl as proved by the bathochromic shift in alkaline solvent. The IR spectrum displayed strong absorption of a lactone carbonyl * May be interchanged. C6D6 (Tables 2 and 3 ). Signals of two independent pairs of aromatic protons were observed in this spectrum: Protons of the first pair (6.49 and 7.3 1 ppm) were in an ortho position (J=8.5Hz), those of the second (5.81 and 6.79ppm) were meta arranged (7=2.1 Hz).
Both protons of the latter pair were coupled also with protons of a methyl group (1.89ppm), which was in an ortho position to both protons; in addition, the proton at (5= 5.81 ppm was also coupled with a pair of methylene protons (4.56 and 4.67ppm). Further signals in the *H NMRspectrum of compound 1 belonged to a methoxyl group and a l-hydroxy-3-methylbutyl moiety which was identified by a series of homonuclear decouplings. The methoxyl group has to be in the vicinity of the lactone carbonyl according to its difference in chemical shift in C6D6 and CDC136). According to XHand 13C NMRdata (Tables 2,  3 and 4) , results of a 2D-heterocorrelated experiment7* and couplings observed in a semiselective INEPT8) spectrum the presence of partial structures la and lb was suggested (Fig. 1) . These subunits could be linked in only two possible ways, either of which would form an eight membered lactone. Magnetization transfer through the oxymethylene protons in the INEPTexperiment revealed the signal of the lactone carbonyl thus indicating the 5i/,7//-dibenzo[c,/] [l,5]dioxocin-5-one skeleton. The structure of vermixocin B (2) differed from that of compound 1 by the presence of an acetyl group; the significant changes in chemical shifts of the protons and carbons of the side chain indicated that the hydroxyl group of this moiety was esterified. Acetylation of vermixocins A (1) and B (2) afforded the same diacetate 3; its NMRspectra revealed changes in shifts of protons and carbons of ring C and also of H-l and C-l when compared with those of compound2. According to these data the phenolic hydroxyl group was attached to C-l1. The LiAlH4 reduction of all carbonyl groups in the diacetate 3 gave the diphenyl ether 4 hydroxymethylated in positions 2 and 2'. Methylation of the phenolic hydroxyl group in vermixocin A (1) with dimethylsulfate in aqueous KOHwith simultaneous hydrolysis of the lactone group afforded the substituted phenoxybenzoic acid 5. According to these data vermixocins A (1) and B (2) were ascribed the structures 3-(l'-hydroxy-3'-methylbutyl)-and 3-(l/-acetoxy-3/-methylbutyl)-l l -hydroxy-4-methoxy-9-methyl-5iy,77/-dibenzo [c,/] [ l ,5]dioxocin-5-one, respectively. Fig. 1 . 1H-13C long range connectivity pattern observed for subunits la and lb. The cytotoxic activity of the isolated compounds was studied in an in vitro P388 test system9).
Vermixocins A (1), B (2) and diacetate 3 inhibited incorporation of labeled uridine and, to a less extent, L-valine (Table 5 ) into leukemia cells but incorporation of thymidine was enhanced. These results indicate that the isolated compounds interfere preferentially with RNAsynthesis in leukemia cells.
Experimental

General
Spectral data were recorded on the following instruments: NMR, Bruker AM-300; IR, Perkin-Elmer 983; UV, Specord UV-VIS; MS, Jeol JMS 100D at 70eV; optical rotation, Perkin-Elmer 141; CD, Jobin-Yvon Mark-Ill S. TLCwas carried out on silica gel sheets (Silufol UV254, Kavalier).
Isolation of Compounds1 and 2
Concentrated liquor (25.0 g) after crystallization of vermiculine1* was dissolved in chloroform, the solution was extracted with aqueous NaHCO3, the separated organic layer was evaporated and the residue dissolved in 95%aqueous ethanol was thoroughly mixed with rc-heptane. The lower layer after evaporation was chromatographed on silica gel in benzene-acetone (0~20%) mixture. Eluates monitored by TLC were rechromatographed on alumina in benzene -acetone (1 : 1) and purified by preparative TLCon silica gel in chloroform-2-propanol (19: 1). Work up of bands with Rf 0.26 and 0.45 afforded amorphous compounds 1 (232mg) and 2 (1 18 mg), respectively. Physico-chemical properties of isolated compounds are summarized in Table 1 .
Compound 1 (50mg) dissolved in acetic anhydride (0.1 ml) with pyridine (0.1 ml) was stood for 24 hours at ambient temperature; solvents were evaporated and the residue chromatographed on silica gel in benzene to afford diacetate 3 (48mg). For C25H28O8 (456.5) calcd: C 65.78%, H 6.18%, found: C 65.68%, H 6.13%. UV l^Hnm (log s) 282 (3.73); EI-MS (direct inlet, 170°C) m/z (relative intensity %) Tables 2, 3 and 4. 6/-Hydroxy-4-( r/-hydroxy-3"-methylbutyl)-2,2/-bis(hydroxymethyl)-3-methoxy-4/-methyldiphenyl Ether (4) Diaeetate 3 (120mg) was stirred with LiAlH4 (45mg) in dried diethyl ether; after 2.5 hours diluted sulfuric acid was added, the organic layer was removed, dried and the solvent was evaporated. The residue Table 6 . NMRdata of compound 5 (CDC13, <5/ppm). C-6 -OCH3 C-4 -CH3 C-2'-CH2OH
